In vitro penetration of pig oocytes in a modified Tris-buffered medium: effect of BSA, caffeine and calcium.
The effect of BSA, caffeine and calcium was studied on the penetration of pig oocytes by frozen-thawed spermatozoa in a modified Tris-buffered medium (mTBM) without added bicarbonate. Pig cumulus-oocyte complexes (COC) were cultured in BSA-free NCSU 23 medium containing porcine follicular fluid (10%), cysteine (0.1 mg/ml) and hormonal supplements (eCG and hCG: 10 IU/ml each) for 22 h. The COC were then cultured in the same medium but without hormonal supplements for an additional 22 h. After culture, cumulus cells were removed and oocytes were co-incubated with spermatozoa for 6 h in mTBM containing caffeine (5 mM) and 0.1 or 0.4% BSA (Experiment 1). In Experiment 2, oocytes were inseminated in mTBM containing 0.1% BSA and various concentrations of caffeine (0 to 5 mM). In Experiment 3, insemination was carried out in mTBM containing 0.1% BSA, 1 mM caffeine and various concentrations of Ca(2+) (0.5 to 10 mM). Supplementation of mTBM with either 0.1 or 0.4% BSA resulted a high penetration rate with a high polyspermy rate. However, the mean number of spermatozoa per oocyte was significantly higher at 0.4% than at 0.1% BSA. The penetration rate, polyspermy rate and mean number of spermatozoa per oocyte were all significantly higher when 1 to 5 mM caffeine were added to the medium than in caffeine-free medium. No penetration was observed in the presence of 0.5 mM Ca(2+). The penetration rate was significantly increased from 12 to 92% at 2.5 to 10 mM Ca(2+). The mean number of spermatozoa per oocyte did not differ between 2.5 and 5 mM Ca(2+) but increased significantly at 7.5 and 10 mM. These results show the successful in vitro penetration of pig oocytes in a chemically semidefined medium without added bicarbonate. Although BSA and caffeine can modulate the rate of sperm penetration, calcium seems to be an important regulatory ion.